The objective of the present experiment was to evaluate the effect of Biogen as feed additive on performance, carcass characteristics and meat quality of broiler chicks. A total of 300 unsexed one-day old (Ross 308) broiler chicks were divided into four treatments (3 replicates for each treatment) and fed the experimental diets for 42 days. The birds were divided randomly into four groups to receive either control diet (T1) or control diet plus 0.5 (T2) 0.75 (T3), 1 (T4) biogen kg/ton -1 . Results indicated that addition of biogen at a level of 1kg/1000kg (T4) increased (P<0.05) feed intake compared to other dietary treatments, while body weight gain and feed conversion ratio was higher (P<0.05) in groups fed T1 and T4. Higher level of biogen (T4) reduced (P<0.05) the mortality rate of broiler chicks throughout the experimental period. Breast muscle contents of moisture, crude protein, fat and ash did not differ, however, dressing percentage was lower (P<0.05) in chicks consumed 1 kg/ton -1 Biogen. Of the non-carcass components evaluated liver and heart weight did not differ, whereas gizzard weight was higher (P<0.05) in broiler chicks received diet free of Biogen. Breast muscle water holding capacity was highest (P<0.05) in groups received 1kg/ton -1 Biogen, however, the acidity and pH of breast muscle were similar among the treatments. Based on the results of the current study, probiotic, Biogen, up to 1 kg/ton -1 improved the growth performance of the broiler chicken; however, breast meat quality was not affected.
. Along with such advantages on chicken growth performance and health, the probiotic supplementation in feed or drinking water could improve the quality attributes of chicken meat, such as water holding capacity, tenderness, oxidation stability, sensory properties and/or microbial growth [6, 7, 8, 9, 4, 5] .
The presence of the microorganisms in gastro intestinal fluid also plays a great role on health and performance of the broiler chickens. These microorganisms produces antibiotics, naturally, which inhibit the growth of harmful bacteria, but their ability is so minute to fight the disease causing organisms, therefore, exogenous solution is required to act as a supplement to strengthen the immunity of the bird [10] .
Contradictory results were reported by using different types of probiotic in the feeds, whether the growth performance of poultry would be affected and improved or not [11] . Moreover, there is no identified optimum levels for each type of probiotic used. Therefore, the objective of the present study was to evaluate the effects of different levels of probiotic, Biogen, on the growth performance and carcass characteristics of broiler chicken.
II. MATERIALS AND METHODS

Site of the experiment
The experiment was conducted at the poultry production unit, training and research farm, College of Animal Production, University of Bahri, Kadaro (Khartoum North) during 20 September, 20 th to November, 2 nd 2015 in standard management conditions (closed system) where minimum and maximum temperature were 28 0 C and 34 0 C, respectively. The experiment last for 6 weeks in a complete randomized block design.
Experimental birds and House Management
Three hundred unsexed one-day old (Ross 308), broiler chicks were purchased from a commercial company (Inmaa for poultry production company, Omdurman -Sudan). Upon arrival, the chicks were weighed and the average initial weight was 41g. In the first week, the chicks were allowed to adapt to the environment and feeding and drinking facilities and fed on pre-starter (pellets) diet at the rate of 100 g/chicken (Table 1) . Additionally, multi-vitamins containing AD3E+coliston 0.2 ml/L were provided in drinking water. Chicks were received the starter and finisher diet (mash) at a rate of 1.25kg /chick for the rest of the experimental period. Chicks were provided with clean drinking water freely throughout the experimental period. Vaccination program recommended by purchasing company was followed.
The experimental chicks were kept in an open experimental wire mesh pen which was constructed on the concrete floor (1.5 m 2 ) inside the poultry house. Partitioning of the pens was done by using the wire mesh. Each pen was supplied with nipples line of drinking water and 2 feeders (5 kg) which were cleaned and disinfected before feeding started. The feeders and water lines heights were adjusted, according to the progressive growth of the chicks. 
Experimental diets
The experimental diet was formulated to meet the dietary requirements of the broiler chickens as recommended by (NRC) [12] . Chickens were divided randomly to receive probiotic, Biogen, (containing Bacillus subtitles at a ratio not less than 1x10 11 CFU; Cellulose 20000 unit; Protease 250000 unit, α-Amylase 400000 unit and β-Amylase20000 unit) in different levels as follows: control diet without Biogen supplement (T1); control diet + 500g/ton -1 , (T2), 750g/ton -1 (T3) or 1000 g/ ton -1 (T4). The percentage of ingredients and chemical composition of the starter and finisher diets are presented in ( Table 2 and 3).
Data collection 2.4.1. Growth performance
Average body weight, weight gain and feed consumption for all groups were recorded weekly throughout the experimental period. Health of the experimental stock and mortality data were observed and recorded daily. 
Carcass Characteristics
At the end of the experiment, the birds were fasted overnight except for water. Five birds from each group were randomly selected, Leg labeled, individually weighed and manually slaughtered without stunning and immersed in hot water (51-55ºC) for 120 seconds in order to lose the feathers . The feather was removed by hand pinning. Head, shank, viscera, giblet (heart, liver and gizzard) were removed to measure the meat yield parameters.
Dressing percentage
Bird were defeathered and dressed by removing the head, neck, shanks, and feet and eviscerated by cutting around the vent and carefully removing the viscera. Hot carcass weight was recorded and the dressed carcasses were weighed and the dressing % was obtained by expressing the dressed carcass weight as a percentage of live body weighed.
Dressing % =
Dressed carcass Live slaughter weight X 100
Carcass Cuts %
Breast, back, wings, drum stick, thigh and neck percentages were recorded as percentage of dressed carcass.
Non-Carcass Components
Internal organs including liver, gizzard and heart were weighed and recorded individually; weights of parts were expressed as percentage of respective slaughter body weight.
Chemical and physical attributes of breast meat
100 g of breast meat was sampled from 5 birds in each dietary treatment and stored at -20 ºC for chemical analysis. Moisture, crude protein, fat and ash contents were determined according to the procedure described by (AOAC) [13] . Water holding capacity (WHC) of chicken breasts was determined in duplicate according to the centrifugal method described by (Kim) [14] . The WHC (%) was estimated by calculating the percentage breast weight before and after centrifugation;
WHC (%) = sample weight after centrifugation (g) sample weight befor centrifugation × 100
For pH determination, Three grams samples of chicken breasts were homogenized with 27 ml of distilled water using a homogenizer at 6,000rpm for 30 seconds. The pH value of chicken breasts was determined in triplicate using an electronic pH meter.
Statistical Analysis
Data were analyzed by one way analysis of variance (ANOVA) as completely randomized block design using the GLM procedure of SAS (SAS) [15] . Means were separated by Duncan multiple range test [16] at P<0.05.
III. RESULTS AND DISUSSIONS
Probiotic effects may be due to a great efficiency in the utilization of feed, resulting in improvement of the growth. It is well established that, probiotics have digestion stimulating properties and anti-microbial establishing ability due to multiplications of beneficial microorganisms in the gut.
As results shows in (Table 4 ) supplementation of probiotic, Biogen, at the highest level (T4) had increased (P<0.05) daily feed intake. However, daily body weight gain, on one hand, was lower (P<0.05) in treatment (T2) compared to control group (T1) and (T4). On the other hand, there were no significant differences between treatments (T2) and (T3). Feed conversion ratio was reduced (P<0.05) when broiler chickens received (T2) and (T4) compared to those received control (T1) diet without any significant (P>0.05) differences between (T2) and (T3). The result of the present study revealed that dietary supplementation of probiotic, Biogen, improved the growth performance of broiler chickens without a clear effect of levels of supplementation. These results agreed with previous finding of ( Bai et al., 2013) who reported that the growth performance of broilers was increased by feeding probiotics (Lactobacillus fermentum and Saccharomyces cerevisiae) at levels ranging from 0.1 to 0.3% during 1 to 21 d. We therefore recommended supplementing 1g /kg diet probiotic, Biogen, product in diets for better performance of broilers which can be evidenced by higher dietary consumption and lower feed conversion ratio. Similarly, [17] and [18] demonstrated that a 0.1% Lactobacillus-supplemented diet improved average daily gain and feed efficiency from 1 to 21 d of age, but not from 22 to 42 d of age. [19] found that a commercial probiotic mixture of yeasts and other microbes improved growth performance in the starter phase, and there was no significant difference among different levels (0.2 to 0.6%). In contrast, [20] and [21] reported that adding probiotic to poultry diets did not affect the growth performance of broiler chickens. This inconsistency may be due to the differences in microbial species or strains of microorganisms used, probiotic concentrations, or yeast product formulations [22] . same row with different superscripts are significantly different (P<0.05) .
The results of the present study showed that mortality rate was low in broilers fed on diets supplemented with Biogen. The reduction in mortality rate in probiotic treated birds might be due to the presence of surface adhesions (mucus-binding proteins) on the surface of probiotic bacteria [23] which mediate the attachment of probiotics with intestinal epithelial cells (IECs) and this interaction between probiotic bacteria and IECs may inhibit the colonization of pathogenic bacteria in intestinal mucosa [24] . Treatments  T1  T2  T3  T4 Parameters  Treatments  T1  T2  T3  T4 The results of carcass characteristics, whole sale cuts and non-carcass components are presented in ( Table 5 ). The slaughter weight was higher (P<0.05) in chickens received the highest level of Biogen (T4) compared to the rest of dietary treatments. Nevertheless, the dressing percentage was the lowest (P<0.05) in (T4). The results of the current study shows that adding the probiotic, Biogen, had no effect (P>0.05) neither on breast, thigh, and drum sticks meat: bone ratios nor the whole sale cuts percentages at any level of supplementation.
TABLE (5): Effect of different levels of probiotic (Biogen) on carcass characteristics, whole sale cuts and noncarcass components in broiler chickens
Parameters
TABLE (6): Effect of different levels of probiotic (Biogen) on physiochemical composition of broiler breast meat
The benefits of probiotics use on carcass characteristics of broiler chickens have been reported by other researchers [25, 26, 27] . (Kabir) [28] reported that adding 2g probiotic per each of liter water consumed by broiler chickens increased thigh and breast yield compared with the control treatment. However, our findings on carcass composition were in contrast to those of (Pelicano) [29] , [30] and [31] . As pointed out before, these differences between reported results could be related to the mode of action of those feed additives, which may be quite different, particularly regarding their antimicrobial activity [32] . However, they may exert similar physiological effects by modifying intestinal pH, altering the composition and balance of intestinal flora, enhancing nutrient digestibility and improving growth rate and carcass characteristics.
In the current experiment, addition of probiotic, Biogen, in the diet of broiler chicken increased (P<0.05) the gizzard weight compared to the control diet; however, the weights of liver and heart were not affected. This finding is not in line with the data reported by (Fallah) [33] who reported that the internal organs of broiler chickens were increased in probiotic fed group compared to the group received no probiotic. The inconsistency may be related to different in management, environmental condition and type of diets used [34] .
Chemical composition and physical properties of broiler breast meat fed different levels of probiotic, Biogen, are presented in (Table 6 ). The results showed that addition of probiotic, Biogen, at different levels had no effect on breast meat content of moisture, crude protein, fat, ash and pH. However, water holding capacity (WHC) was increased (P<0.05) as the level of probiotic increased in the diet of broiler chicken. Although there has been an increasing interest in dietary probiotics in the poultry industry, there are little or no published reports on the impact of dietary probiotics feeding on meat quality attributes [14] . Though, some studies reported that dietary probiotic supplements to chicken could improve meat quality attributes, such as (WHC), tenderness, lipid oxidation stability, sensory properties, and microbial safety [35, 36, 37] . On the other hand, some studies noted that there was no effect of probiotics on chicken meat quality [38, 4] .
IV.CONCLUSION
The results of the present study indicated that probiotic, Biogen, inclusion in the diet of broiler chicken up to 1kg/ ton -1 improved daily feed intake, body weight gain, feed conversion ratio and slaughter weight. However, tested carcass and meat quality attributes were not affected. More research is required to evaluate the effect of Biogen on other meat quality parameters such as proteolytic potential, oxidative stability, cooking loss and fatty acid composition.
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